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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display device in 
which no writing shortage is generated by gate signals even though the 
size of a screen is increased. 

SOLUTION: A gate driver 28 of a liquid crystal display device 10 
temporarily boosts gate signals to an intermediate voltage VDD from a 
reference voltage VO and then, boosts the voltage VDD to a writing 
voltage Vgh so that the size of the residual is made small and no writing 
shortage is generated. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The array substrate equipped with the pixel electrode arranged through a switching device 
near the intersection of two or more signal lines and scanning lines which are arranged by intersecting 
perpendicularly mutually, and this signal line and scanning line is included. The signal-line drive circuit 
which is connected to said signal line and supplies a picture signal, and the scanning-line drive circuit 
which supplies the gate signal which is connected to said scanning line, changes said switching element 
into ON condition, and writes said picture signal in said pixel electrode, It is the flat-surface display 
which carries out the description of raising a write-in electrical potential difference once said scanning- 
line drive circuit raises said gate signal from reference voltage to intermediate voltage in the flat- 
surface display which ****. 

[Claim 2] The perpendicular start signal which directs the timing which the level start signal which 
directs the timing which generates said picture signal is outputted [ timing ] to said signal-line drive 
circuit, and generates said gate signal, It has the control circuit which outputs the output inhibiting 
signal which has predetermined pulse width to said scanning-line drive circuit. Said scanning-line drive 
circuit The flat-surface display according to claim 1 characterized by raising said gate signal to 
intermediate voltage after said output inhibiting signal inputs on the basis of the time of day which said 
perpendicular start signal inputted, writing in said gate signal and raising an electrical potential difference 
after said output inhibiting signal stops after that. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to flat-surface displays, such as a liquid crystal display. 
[0002] 

[Description of the Prior Art] The number of the thin film transistors (TFT) connected to the increment 
in the scanning line and the one scanning line is increasing the active matrix liquid crystal display which 
is one of the liquid crystal displays with the enlargement and highly-minute-izing, therefore the 
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increment of resistance and capacity of the scanning line is being enhanced. 

[0003] Thus, resistance of the scanning line and the increment in capacity delay the voltage waveform 
of the gate signal Vg shown in drawing 4 by the scanning-line termination side like the voltage waveform 
of the gate signal Vg shown in drawing 5 . 

[0004] Thus, with the increment in the time delay to the direction of termination of the scanning line, 
TFT will not be in an OFF condition, but leakage current flows, and it happens that a pixel electrical 
potential difference falls. 

[0005] Therefore, conventionally, as shown in drawing 4 and drawing 5 , the gate propagation delay time 
t2 in consideration of the provincial accent of the voltage waveform was established, and only the part 
of gate propagation delay time t2 has brought down the gate signal Vg early. 
[0006] Moreover, at the time of the standup of a gate signal Vg, a provincial accent arises under 
resistance of the scanning line, and the effect of capacity, the write-in time amount to a pixel electrode 
becomes long, and it becomes the cause which a flicker phenomenon generates. 

[0007] Then, in the former, in order to prevent generating of this flicker, only fixed time amount made 
late build up time of a gate signal Vg, and the output prohibition time amount t1 is established. 
[0008] 

[Problem(s) to be Solved by the Invention] However, even if it established the period of the above 
output prohibition time amount t1 and front-deleted the part of the provincial accent of a gate signal Vg, 
on the grounds that the latest screen size becomes large, write-in lack arose and there was a trouble 
that there was a bad influence to image quality. 

[0009] And there is the double-gate driving method as an approach of improving such write-in tack in a 
big screen. 

[0010] By this double-gate driving method, before a gate signal performs this writing to a pixel electrode, 
the pixel signal of another Rhine is written in in preliminary writing, and write-in lack is improved. 
[0011] However, even if it was this approach, there was a bad influence to image quality depending on 
the indicative data at the time of preliminary writing. 

[0012] Then, this invention offers the flat-surface display which the write-in lack by the gate signal does 

not generate, even if a screen size becomes large in view of the above-mentioned trouble. 

[0013] 

[Means for Solving the Problem] Two or more signal lines and scanning lines which are arranged by 
invention of claim 1 intersecting perpendicularly mutually, The signal-line drive circuit which is 
connected to said signal line and supplies a picture signal including the array substrate equipped with 
the pixel electrode arranged through a switching device near the intersection of this signal line and 
scanning line, In the flat-surface display which has the scanning-line drive circuit which supplies the 
gate signal which is connected to said scanning line, changes said switching element into ON condition, 
and writes said picture signal in said pixel electrode Once said scanning-line drive circuit raises said 
gate signal from reference voltage to intermediate voltage, it is a flat-surface display which carries out 
the description of raising a write-in electrical potential difference. 

[0014] The perpendicular start signal which directs the timing which invention of claim 2 outputs 
[ timing ] the level start signal which directs the timing which generates said picture signal to said 
signal-line drive circuit, and generates said gate signal, It has the control circuit which outputs the 
output inhibiting signal which has predetermined pulse width to said scanning-line drive circuit. Said 
scanning-line drive circuit It is the flat-surface display according to claim 1 characterized by raising said 
gate signal to intermediate voltage after said output inhibiting signal inputs on the basis of the time of 
day which said perpendicular start signal inputted, writing in said gate signal after said output inhibiting 
signal stops after that, and raising an electrical potential difference. 

[0015] Since it goes up to a write-in electrical potential difference once a gate signal goes up that it is 
the flat-surface display of this invention to intermediate voltage, the provincial accent in the time of 
going up to this write-in electrical potential difference becomes smaller than the time of writing in 
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suddenly from reference voltage and going up to an electrical potential difference, and write-in lack can 

be reduced. 

[0016] 

[Embodiment of the Invention] Hereafter, the active matrix liquid crystal display 10 of one example of 
this invention is explained based on drawing 1 - drawing 5 . 

[0017] As for this liquid crystal display 10, the effective viewing area is equipped with the liquid crystal 
panel 12 equipped with the color display pixel of the UXGA specification of the 15 inches size of 
diagonal. 

[0018] This liquid crystal panel 12 is equipped with the array substrate 14 equipped with the pixel 
electrode 22 arranged through TFT20 arranged near the intersection of the signal line 16 of a book, the 
1200 scanning lines 18 arranged by intersecting perpendicularly with this signal line 6, and each [ these ] 
signal line 16 and the scanning lines 18 as shown in drawing 1 (1600x3 (R, G, B)). Moreover, it has the 
liquid crystal (not shown) as a light modulation layer arranged between the counterelectrode substrate 
(not shown) equipped with the color filter arranged with a predetermined gap in the opposed face upper 
part of this array substrate 14, and the array substrate 14 and a counterelectrode substrate. 
[0019] In addition, if it replaces with a liquid crystal panel and is made an organic EL panel, it is 
necessary to replace with liquid crystal and to arrange an induction EL layer. 

[0020] Each of a signal line 16 is connected to the drain of TFT20, each of the pixel electrode 22 is 
electrically connected to the source of TFT20, respectively, corresponding to the gate signal Vg 
supplied to the scanning line 18 by this, the picture signal Vs from a signal line 16 is written in the pixel 
electrode 22, and each of the scanning line 18 is displayed on the gate of TFT20 based on the potential 
difference of the pixel electrode 22 and a counterelectrode. 

[0021] A signal line 16 is connected to the source driver 24, and this source driver 24 carries out D/A 
conversion of the digital image data signal DATA, and supplies the picture signal Vs of an analog to a 
signal line 16. 

[0022] The scanning line 18 is connected to a gate driver 28, and a gate signal Vg is supplied. 

[0023] And it has the liquid crystal controller 30 which controls the source driver 24 and a gate driver 

28. 

[0024] From this liquid crystal controller 30, level clock signal XCLK, level start signal STH, the above 
mentioned image data signal DATA, and the polarity-reversals signal POL are supplied to the source 
driver 24. Moreover, to a gate driver 28, perpendicular clock signal YCLK, perpendicular start signal STV, 
and the output inhibiting signal OE are supplied. 

[0025] A power circuit 32 performs DC/DC conversion for the direct current voltage Vin supplied from 
the outside, and generates two or more direct current voltage required for a liquid crystal display 10. 
[0026] For example, a power circuit 32 supplies direct current voltage V1 to the source driver 24, and 
supplies direct current voltage V2 also to the liquid crystal controller 30. And the write-in electrical 
potential difference Vgh and intermediate voltage VDD which are explained later are supplied to the gate 
driver 28. 

[0027] The powei^source selection circuitry 30 is formed in the gate driver 28 interior, and it is chosen 
as it based on the control signal which was supplied from the power circuit 32 and with which it wrote in 
and an electrical potential difference Vgh and intermediate voltage VDD have been sent from the liquid 
crystal controller 30, and is outputting to it as a gate signal Vg. . 
[0028] It is drawing 2 which showed the output wave of the gate signal Vg. 

[0029] As shown in drawing 2 , intermediate voltage VDD is once raised from reference voltage V0, and 
Vgh which is a write-in electrical potential difference is raised after the output prohibition time amount 
t1. And it brings down early only for gate-propagation-delay-time t 2 minutes. The write-in time amount 
of a picture signal Vs can be acquired need time, and write-in lack is not performed by this. 
[0030] That is, in order that the provincial accent in the time of raising Vgh since it writes in that it is 
this wave from intermediate voltage VDD and an electrical potential difference Vgh is raised may end 
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smaller than the time of making it go up suddenly from reference voltage VO, write-in lack does not 
occur. 

[0031] Actuation of the liquid crystal display 10 for acquiring the wave of the above-mentioned gate 
signal Vg is explained based on drawing 3 . 

[0032] Drawing 3 is the timing chart of each signal outputted from the liquid crystal controller 30. 
[0033] Drawing 3 shows the picture signal Vs of perpendicular clock signal YCLK ? perpendicular start 
signal STV, the output inhibiting signal OE, gate signal Vg, the delay signal TE, level clock signal XCLK, 
level start signal STH, and an analog from the top. 

[0034] In the liquid crystal controller 30, level clock signal XCLK, the perpendicular start signal STV, and 
the output inhibiting signal OE are outputted to a gate driver 28. 

[0035] The perpendicular start signal STV inputs a gate driver 28, and it outputs a gate signal Vg from 
the time of perpendicular clock signal YCLK starting for the first time after that. 

[0036] However, as the conventional technique explained, in order to prevent flicker generating by the 
provincial accent at the time of the standup of a gate signal Vg, it is necessary to change the fixed time 
gate signal Vg into the condition against an output. Therefore, the output inhibiting signal OE outputted 
from the liquid crystal controller 30 determines this time amount. 

[0037] First, in this example, the perpendicular start signal STV inputs, and when the time of 
perpendicular clock signal YCLK starting and the output inhibiting signal OE start, a gate signal V0 (for 
example, -12V) is once raised to intermediate voltage VDD (for example, 3V). 

[0038] Next, after this output inhibiting signal OE falls after the output prohibition time amount t1 (for 
example, 20 microseconds), a gate signal Vg is written in and an electrical potential difference Vgh (for 
example, 18V) is raised further. 
[0039] Next, a gate delay signal is explained. 

[0040] After the time delay t2 which is time amount after the perpendicular start signal STV outputted 
to the gate driver 28 starts until the delay signal TE falls, level start signal STH outputted to the source 
driver 24 is generated, and it outputs at the source driver 24. Then, as shown in drawing 2 , in order only 
for gate propagation delay time t2 to be in level start signal STH, only gate propagation delay time t2 is 
behind similarly at the time of falling. 

[0041] By this, in order for the falling time amount to be only in gate propagation delay time t2, as a 
picture signal Vs is also shown in drawing 2 , only in gate propagation delay time t2, a gate signal Vg will 
be in the condition of falling early relatively, to a picture signal Vs. 

[0042] In order to write in a gate signal Vg by the above in two steps as it is the liquid crystal display 10 
of this example, and to make it go up to an electrical potential difference Vgh, it is rare for the provincial 
accent at the time of starting to arise, it writes in like before, lack does not occur, and there is no bad 
influence to an image. 

[0043] In addition, although the power-source selection circuitry was used as the gate driver at built-in, 

you may constitute from an above-mentioned example in the independent circuit. 

[0044] 

[Effect of the Invention] Since a gate signal is written in in two steps as it is the flat-surface display of 
this invention, and it is made to go up to an electrical potential difference, there are few provincial 
accents of a gate signal than the time of making it go up suddenly from reference voltage, and since 
write-in lack does not arise, a clear image can be obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of. the liquid crystal display in which one example of this invention is 
shown. 

[Drawing 2] It is the wave form chart of the gate signal and picture signal of this example. 

[Drawing 3] It is the timing chart of the signal outputted from a liquid crystal controller. 

[Drawing 4] It is a wave form chart near the leader of the scanning line. 

[Drawing 5] It is a wave form chart near the trailer of the scanning line. 

[Description of Notations] 

10 Liquid Crystal Display 

12 Liquid Crystal Panel 

14 Array Substrate 

16 Signal Line 

18 Scanning Line 

20 TFT 

22 Pixel Electrode 

24 Source Driver 

28 Gate Driver 

30 Liquid Crystal Controller 
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